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DETAILED ACTION 

This office action is in response to the communication filed August 27, 2003. 

Claim Objections 

Claim 57 is objected to because of the following informalities: In the last line of claim 
57, "an" should be changed to "a". Appropriate correction is required. 

Claim 94 is objected as being substantially identical to claim 86. Should claim 87 be 
found allowable, claim 94 will be objected to as being a substantially identical duplicate thereof. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 51, 53, 54, 56, 57, 59, 62, 63, 67, 70, 73, 85, 87, 90, 92 and 95 are rejected 
under 35 U.S.C. 102(e) as being anticipated by Nakayama et al. (US 6,621,172). 

Regarding claim 51, Nakayama discloses providing a substrate (70) having a plurality of 
interconnect contacts (72), attaching a first die (50) to the substrate, forming a plurality of first 
interconnects (54) between the first die and the interconnect contacts, forming a first encapsulant 
(74) on the first die and on the first interconnects, attaching a second die (60) to the first 
encapsulant, forming a plurality of second interconnects (66) between the second die and the 



Application/Control Number: 1 0/649, 147 Page 3 

Art Unit: 2822 

substrate, and forming a second encapsulant (90) on the second die, on the second interconnects 
and on the first encapsulant (Fig. 1-3; col. 6, In. 36 - col. 12, In. 14). 

Regarding claim 53, the second interconnects include wires and a step of wire bonding 
(Fig. 1-3; col. 8, In. 56 - col. 9, In. 13). 

Regarding claims 54, 67 and 92, the adhesive (76) (Fig. 1-3) and the portion of the first 
encapsulation material (74) that extends to envelope a portion of the sides of the second die (Fig. 
2) can be considered to be "locking features", in so far as, they both serve the purpose of 
permanently attaching (locking) the second die to the first encapsulant. 

Regarding claim 56, a plurality of terminal contacts (80) is formed on the substrate in 
electrical connection with the interconnect contacts (Fig. 1-3). 

Regarding claim 57, Nakayama discloses providing a substrate (70) having a plurality of 
interconnect contacts (72) and a plurality of terminal contacts (80) in electrical communication 
with the interconnect contacts, adhesively bonding and electrically connecting a first die (50) to 
the interconnect contacts on the substrate, encapsulating the first die in a first encapsulant (74) 
having a planar surface, adhesively bonding a second die (60) to the planar surface, electrically 
connecting the second die to the interconnect contacts, and encapsulating the second die and the 
first encapsulant in a second encapsulant (90) (Fig. 3; col. 1 1, In. 42 - col. 12, In. 15). 

Regarding claim 59, the adhesive (76) can be considered to be "locking features", in so 
far as, it serves the purpose of permanently attaching (locking) the second die to the first 
encapsulant. 

Regarding claim 62, adhesively bonding the second die includes forming an adhesive 
layer (76) between the second die and the first encapsulant (col. 8, In. 65-67). 
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Regarding claim 63, Nakayama discloses providing a substrate (70) having a plurality of 
first interconnect contacts (72) and a plurality of second interconnect contacts (72), attaching a 
first die (50) having a plurality of first die contacts (52) to the substrate, bonding a plurality of 
the first interconnects to the first die contacts and to the first interconnect contacts, forming a 
first encapsulant (74) on the first die and the first interconnect contacts while leaving the second 
interconnect contacts exposed, bonding a second die (60) having a plurality of second die 
contacts (62) to the first encapsulant, bonding a plurality of the second interconnects to the 
second die contacts and to the second interconnect contacts, and forming a second encapsulant 
(90) on the second die, the second interconnects and the first encapsulant (Fig. 1-3; col. 6, In. 36 
-col. 12, In. 14). 

Regarding claim 70, a plurality of terminal contacts (80) are formed on the substrate in 
electrical communication with the first and second interconnect contacts. 

Regarding claim 73, a locking feature (portions of the first encapsulant surrounding side 
portions of the second die) is molded on the first encapsulant to facilitate bonding of the second 
die to the first encapsulant (Fig. 2). 

Regarding claim 85, Nakayama discloses a substrate having a plurality of interconnect 
contacts and a plurality of terminal contacts in electrical communication with the interconnect 
contacts and a die stack on the substrate including a first die bonded to the substrate in electrical 
communication with the interconnect contacts, a first encapsulant encapsulating the first die, a 
second die bonded to the first encapsulant in electrical communication with the interconnect 
contacts, and a second encapsulant encapsulating the second die and the first encapsulant (Fig. 1- 
3; col. 6, In. 36 -col. 12, In. 14). 
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Regarding claim 87, the substrate may be contained in a computer (col. 12, In. 24-27). 
Regarding claim 90, the substrate may be contained in a cell phone (col. 12, In. 24-27). 
Regarding claim 95, the substrate and die stack form a multi-chip module. 

Claims 51-53, 55, 63, 66 and 68 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Jiang et al. (US 20030042615, cited in IDS). 

Regarding claim 51, Jiang discloses providing a substrate (20) having a plurality of 
interconnect contacts (26), attaching a first die (30) to the substrate, forming a plurality of first 
interconnects (38) between the first die and the interconnect contacts, forming a first encapsulant 
(64) on the first die and on the first interconnects, attaching a second die (40) to the first 
encapsulant, forming a plurality of second interconnects (46) between the second die and the 
substrate, and forming a second encapsulant (80) on the second die, on the second interconnects 
and on the first encapsulant (Fig. 4A-6C; para. 46-49). 

Regarding claim 52, the first interconnects are wires and forming the first interconnects 
includes a step of wire bonding (para. 46). 

Regarding claim 53, the second interconnects include wires and a step of wire bonding 
(para. 47). 

Regarding claim 55, Jiang discloses that the first encapsulating step may involve using a 
mold cavity configured to prevent the encapsulating material from contaminating selected 
interconnect contacts (para. 27). 

Regarding claim 63, Jiang discloses providing a substrate (20) having a plurality of first 
interconnect contacts (26a/26b) and a plurality of second interconnect contacts (26c/26d), 
attaching a first die (30) having a plurality of first die contacts (36a/36b) to the substrate, 
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bonding a plurality of the first interconnects to the first die contacts and to the first interconnect 
contacts, forming a first encapsulant (64) on the first die and the first interconnect contacts while 
leaving the second interconnect contacts exposed, bonding a second die (40) having a plurality of 
second die contacts (46a/46b) to the first encapsulant, bonding a plurality of the second 
interconnects to the second die contacts and to the second interconnect contacts, and forming a 
second encapsulant (80) on the second die, the second interconnects and the first encapsulant 
(Fig. 4A-6C; para. 46-49). 

Regarding claim 66, Jiang discloses forming a first adhesive layer (35) between the first 
die and the substrate (para. 25). 

Regarding claim 68, the first and second interconnects are wire-bonded wires (para. 46). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 56-58, 61, 64, 65, 70, 72, 74, 77, 78, 80, 81, 83, 85-91 and 93-95 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Jiang et al. (US 20030042615) in view of 
Hayashida et al. (US 6,767,767). 

Regarding claims 56, 57, 70, 77, 81 and 85, Jiang discloses that the substrate may be a 
printed circuit board but does not disclose forming a plurality of terminal contacts on the 
substrate in electrical communication with the interconnect contacts. Hayashida discloses a 
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semiconductor die package that is substantially similar to that of Jiang. Hayashida recites 
forming terminal contacts (electrodes) on the back surface of the substrate made of a printed 
circuit board, such that the terminal contacts are in electrical communication with the 
interconnect contacts (Fig. 6B; col. 10, In. 41 - col. 1 1, In. 6). As is well-known in the art, the 
terminal contacts are used to electrically connect the semiconductor package to upper-level 
circuitry such as a motherboard. At the time of the invention, it would have been obvious to one 
of ordinary skill in the art to form terminal contacts on the printed circuit board substrate of Jiang 
as is taught by Hayashida because it is well-known in the art to form these contacts in order to 
electrically connect the semiconductor package to upper-level circuitry. 

Further regarding claim 57, Jiang discloses providing a substrate (20) having a plurality 
of interconnect contacts (26), adhesively bonding and electrically connecting a first die (30) to 
the interconnect contacts on the substrate, encapsulating the first die in a first encapsulant (64) 
having a planar surface, adhesively bonding a second die (40) to the planar surface, electrically 
connecting the second die to the interconnect contacts, and encapsulating the second die and the 
first encapsulant in a second encapsulant (80) (Fig. 5A-5C; para. 48). 

Regarding claims 58, 72 and 80, Jiang discloses using a mold in the encapsulation of the 
first die but Jiang does not specifically disclose using the mold to conduct a transfer molding 
with a direct gate mold cavity. Hayashida discloses a process of using a direct gate mold cavity 
and a transfer molding process to encapsulate semiconductor die packages such that no voids or 
in the packaging occurs. At the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the direct gate mold cavity and transfer molding process of 
Hayashida to encapsulate the first die of Jiang because Jiang does not disclose any particular 
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molding method and Hayashida teaches a method that advantageously does create voids or holes 
in the encapsulation. 

Regarding claim 61, Jiang discloses forming a first adhesive layer (35) between the first 
die and the substrate (para. 25). 

Regarding claims 64, 77, 86 and 94, Jiang shows only one portion of the substrate that is 
used to package one stack of semiconductor dice. Jiang does not disclose how the entire 
substrate is laid out with die stacks. Hayashida discloses that the conventional way of packaging 
semiconductor die is attaching numerous die to a wiring board substrate, and packaging all of 
these die at the same time, thus efficiently forming multiple IC packages within the same process 
steps. At the time of the invention, it would have been obvious to one of ordinary skill in the art 
to form multiple die stack packages on the substrate of Jiang in an arrangement such as that 
taught by Hayashida (thereby forming some second interconnect contacts proximately to the 
peripheral edge of the substrate and some of the second interconnect contacts proximate to the 
inner portion of the substrate) because, for manufacturing efficiency purposes, it is well-known 
in the art to form multiple IC packages on the same wiring board substrate prior to singulation of 
individual packages. 

Regarding claim 65, Jiang discloses forming first and second interconnect contacts such 
that they arranged in spaced rows on opposing sides of the substrate (para. 27). 

Regarding claim 74, Jiang discloses using a mold in the encapsulation of the first die but 
Jiang does not specifically disclose using the mold to conduct injection molding. Hayashida 
discloses a process of using a mold cavity and an injection molding process to encapsulate 
semiconductor die packages such that no voids or in the packaging occurs. At the time of the 
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invention, it would have been obvious to one of ordinary skill in the art to use the injection 
molding process of Hayashida to encapsulate the first die of Jiang because Jiang does not 
disclose any particular molding method and Hayashida teaches a method that advantageously 
does create voids or holes in the encapsulation. 

Regarding claims 78 and 83, Jiang discloses wire bonding the die to the interconnect 
contacts. 

Further regarding claim 81 and claim 93, Jiang discloses back bonding a first die to the 
substrate, electrically bonding the first die to the interconnect contacts, encapsulating the first die 
in a first encapsulant, back bonding a second die to the first encapsulant, electrically bonding the 
second die to the interconnect contacts and encapsulating the second die in a second encapsulant. 
Jiang discloses that multiple layers of semiconductor chips can be deposited upon one another 
but Jiang does not specifically disclose the steps of adhesively bonding a third die to the second 
encapsulant and encapsulating the third die and the second die in a third encapsulant. At the time 
of the invention, it would have been obvious to one of ordinary skill in the art to bond the third 
die to the second encapsulant and encapsulating the third die and second encapsulant in a third 
encapsulant when a third die is added to the package of Jiang because it would be obvious to one 
of ordinary skill in the art to use the same packaging technique on subsequent die that Jiang 
recites using to package the first two die. 

Regarding claims 87-91, Jiang does not disclose any specific devices in which the 
semiconductor die package of his invention is used. However, Jiang states that the first and 
second semiconductor die can be "any of a variety" of microelectronic components (para. 24, 
38). At the time of the invention, it would have been obvious to one of ordinary skill in the art to 
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use the packaging technique of Jiang to package any suitable type of chip used in a computer, 
camcorder, camera, cell phone, medical device, or any other type of electronic device because 
Jiang states that any his process is applicable to any type of semiconductor chip. 

Regarding claim 95, Jiang discloses that the substrate and die stack form a multi-chip 
module. 

Claims 60 and 71 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jiang et al. (US 20030042615). 

Regarding claim 60, Jiang discloses that multiple layers of semiconductor chips can be 
deposited upon one another but Jiang does not specifically disclose the steps of adhesively 
bonding a third die to the second encapsulant and encapsulating the third die and the second die 
in a third encapsulant. At the time of the invention, it would have been obvious to one of 
ordinary skill in the art to bond the third die to the second encapsulant and encapsulating the 
third die and second encapsulant in a third encapsulant when a third die is added to the package 
of Jiang because it would be obvious to one of ordinary skill in the art to use the same packaging 
technique on subsequent die that Jiang recites using to package the first two die. 

Claims 60, 71, 88, 89, 91 and 93 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakayama et al. (US 6,621,172). 

Regarding claims 60, 71 and 93, Nakayama does not explicitly disclose the steps of 
adhesively bonding a third die to the second encapsulant and encapsulating the third die and the 
second encapsulant in a third encapsulant. However, Nakayama does disclose, "The present 
invention is not limited to only two semiconductor chips but can be applied to more than two 
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semiconductor chips." (col. 2, In. 2-4). At the time of the invention, it would have been obvious 
to one of ordinary skill in the art to bond the third die to the second encapsulant and 
encapsulating the third die and second encapsulant in a third encapsulant when a third die is 
added to the package of Nakayama because it would be obvious to one of ordinary skill in the art 
to use the same packaging technique on subsequent die that Nakayama recites using to package 
the first two die. 

Regarding claims 88, 89 and 91, Nakayama does not limit the devices in which his 
packaged semiconductor chips may be used but Nakayama does not specifically disclose using 
his packaged semiconductor chips in a camcorder, camera or medical device. At the time of the 
invention, it would have been obvious to one of ordinary skill in the art to use the packaging 
technique of Nakayama to package any suitable type of chip used in a camcorder, camera, 
medical device, or any other type of electronic device because Nakayama does not limit the 
devices in which his packaged semiconductor chips may be used and one of ordinary skill in the 
art would recognize that any type of semiconductor chip may be packaged in the manner taught 
by Nakayama. 

Claims 64, 65, 77, 86 and 94 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakayama et al. (US 6,621,172) in view of Hayashida et al. (US 
6,767,767). 

Regarding claim 64, Nakayama shows only one portion of the substrate that is used to 
package one stack of semiconductor dice. Nakayama does not disclose how the entire substrate 
is laid out with die stacks. Hayashida discloses that the conventional way of packaging 
semiconductor die is attaching numerous die to a wiring board substrate, and packaging all of 
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these die at the same time, thus efficiently forming multiple IC packages within the same process 
steps. At the time of the invention, it would have been obvious to one of ordinary skill in the art 
to form multiple die stack packages on the substrate of Nakayama in an arrangement such as that 
taught by Hayashida (thereby forming some second interconnect contacts proximately to the 
peripheral edge of the substrate and some of the second interconnect contacts proximate to the 
inner portion of the substrate) because, for manufacturing efficiency purposes, it is well-known 
in the art to form multiple IC packages on the same wiring board substrate prior to singulation of 
individual packages. 

Regarding claim 65, Nakayama does not show a top view of the substrate. Therefore, the 
3-D layout of the first and second interconnect contacts cannot be determined. Hayashida 
discloses in Figure 21, a semiconductor die package substantially similar to the die package of 
Nakayama. Hayashida discloses that the interconnect contacts on the substrate are arranged in 
spaced row on opposing edges of the substrate (Fig. 6A). At the time of the invention, it would 
have been obvious to one of ordinary skill in the art to arrange the first and second interconnects 
of Nakayama in spaced rows on opposing edges of the substrate because Hayashida shows that 
this type of layout is appropriate for a package such as that of Nakayama and because Nakayama 
does not teach any other layout of contacts. 

Regarding claims 77, 86 and 94, Nakayama discloses providing a substrate (70) having a 
plurality of interconnect contacts (72) and a plurality of terminal contacts (80) in electrical 
communication with the interconnect contacts, forming a die stack on the substrate wherein each 
die stack includes a first die (50) in electrical communication with the interconnect contacts 
bonded to the substrate, a first encapsulant (74) encapsulating the first die, and a second die (60) 
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in electrical communication with the interconnect contacts bonded to the first encapsulant and 
forming a second encapsulant (90) on the substrate encapsulating the die stack. Nakayama shows 
only one portion of the substrate that is used to package one stack of semiconductor dice. 
Nakayama does not disclose how the entire substrate is laid out with die stacks. Hayashida 
discloses that the conventional way of packaging semiconductor die is attaching numerous die to 
a wiring board substrate, and packaging all of these die at the same time, thus efficiently forming 
multiple IC packages within the same process steps. At the time of the invention, it would have 
been obvious to one of ordinary skill in the art to form multiple die stack packages on the 
substrate of Nakayama in an arrangement such as that taught by Hayashida because, for 
manufacturing efficiency purposes, it is well-known in the art to form multiple IC packages on 
the same wiring board substrate prior to singulation of individual packages. 

Claims 69 and 76 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jiang et al. (US 20030042615) in view of Derderian et al. (US 6,569,709). 

Regarding claim 69, Jiang does not disclose forming the first and second interconnects of 
bonded TAB tape. However, Jiang does disclose that the second die can be "electrically 
connected to the substrate 20 in any desired fashion". Derderian discloses a semiconductor die 
package substantially similar to that of Jiang. Derderian states that wire bonding and bonded 
TAB tape may be used interchangeably to electrically connect the semiconductor die to the 
substrate. At the time of the invention, it would have been obvious to one of ordinary skill in the 
art to substitute TAB tape for the wires of Jiang because, as is taught by Derderian, either of 
these connections may be successfully used to connect die to a substrate, depending upon the 
materials at hand and individual processing requirements. 
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Regarding claim 76, Jiang does not disclose the exact process used to deposit the first 
encapsulation material onto the first die. Derderian discloses a semiconductor die package 
substantially similar to that of Jiang. Derderian states that encapsulation of a semiconductor die 
can be successfully carried out by using a stereolithography process (col. 9, In. 31-56). At the 
time of the invention, it would have been obvious to one of ordinary skill in the art to use a 
stereolithography process to encapsulate the first die of Jiang because Jiang does not teach any 
particular encapsulation method and Derderian states that stereolithography can be successfully 
used to encapsulate a semiconductor die package such as that of Jiang. 

Claim 75 is rejected under 35 U.S.C 103(a) as being unpatentable over Nakayama 
et aL (US 6,621,172) in view of Chee (US 6,774,471). 

Regarding claim 75, Nakayama discloses that the first encapsulant is a conductive resin 
(plastic) but does not disclose how the first encapsulant is applied to the first die. Chee discloses 
in Figure 1 a semiconductor die package substantially similar to that of Nakayama. Chee 
discloses that a first underfill encapsulant may be successfully applied to the substrate by using a 
nozzle (needle) to apply the viscous encapsulant material to the substrate (col. 5, In. 24-35). At 
the time of the invention, it would have been obvious to one of ordinary skill in the art to 
applying the viscous plastic encapsulant of Nakayama by using a nozzle because Nakayama does 
not disclose any particular process for forming the first encapsulant and Chee teaches that a 
nozzle may successfully be used to deposit an underfill encapsulant on a package such as that of 
Nakayama. 
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Claims 79 and 84 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jiang et al. in view of Hayashida et al. as applied to claim 77 above, and further in view of 
Derderian et al. (US 6,569,709). 

Regarding claims 79 and 84, Jiang does not disclose forming the interconnects of bonded 
TAB tape. However, Jiang does disclose that the second die can be "electrically connected to the 
substrate 20 in any desired fashion". Derderian discloses a semiconductor die package 
substantially similar to that of Jiang. Derderian states that wire bonding and bonded TAB tape 
may be used interchangeably to electrically connect the semiconductor die to the substrate. At 
the time of the invention, it would have been obvious to one of ordinary skill in the art to 
substitute TAB tape for the wires of Jiang because, as is taught by Derderian, either of these 
connections may be successfully used to connect die to a substrate, depending upon the materials 
at hand and individual processing requirements. 

Allowable Subject Matter 

Claim 82 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

The primary reason for the indication of the allowable subject matter of claim 82 is the 
inclusion therein, in combination as currently claimed, of the limitation of back-bonding first and 
second dice to a substrate and depositing two encapsulants thereon such that the first encapsulant 
includes a locking feature configured to facilitate bonding of the second die to the first 
encapsulant. This limitation is found in claim 82 and is neither disclosed nor taught by the prior 
art of record, alone or in combination. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christy L. Novacek whose telephone number is (571) 272-1839. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays 7:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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